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(54) mwozmi Gmmm^m&<D*mik*#*is)Vtt***'&>- \z—M*ttittt&ttft<bmmjm 



(57) imm 

mm) #mmm -*jm± <n tk m \ t * * 9 *s ^± * * * 

7)c^ft;^-^^i^/Hr^^r^-=^^vi ^/M:^tt, TIE 
^*^^fi^tfc0M3t^&o CH 2 = C H- L- C 

h=ch 2 c:ti ji^co(a) 3m (t>) ^batfix 
z>Aa)mmm — io<o2«<^«ft***, (w-(siR 2 o) 

„, -SiR 2 - ; m fil ^lO.R (4jg}**l ~6 cDTA-^ 



«(2)2 000-265065 (P 2 0 0 0-2 6 5 0 6 5 A) 
1 2 

3f1>-> (A) (Dl^yuWtL.-C, TIE— «5£ (2) "CSl [fbl] 
SJxSlf=/uS$*-fk-&tt (B) £0. 2^eyuJ£Jl±, 3* 



H 




CH 2 =CH-L-CH = CH 2 -St (2) 

ci^-eLte&tfX a) b) **&atf*L«o 

(a) ^it3-l 0CO2ffiCT)^fk7X^S 

(b) - (SiR 2 0) m -SiR 2 - 20 
m : 1 ^m^ 1 0 

[0 0 0 1 ] 

[0 0 0 2] 30 

•fMtt, 1 9 9 0*F36fT#JR) o *^/sKJJ v-n^ih 

[0003] u^b*r*se>, wixe>^>*a • 

LT, M;ttf\ tfitttt, Hffttt. B^tt*ds**f feix 
[0 0 04] x^ir^^^^^^^^fi^^^-r^* 

i^£ 0 Lichtenha n^fi, ^DEfM" V =f * D y 
$ zs/\s±X***1}-^ (polyhedral o 1 i 
g o m e r i c Si 1 s e s q u i o x a n e ) £* , 

Mii^JteCO^Tffl^L-CV^ (Li c h t e n h a 50 



n . J . D. ; G i 1 m a n f J . W. ^^*H#f^ 
5 , 4 1 2, 0 5 3 Lichtenha m. 

J. D. , Gi lman. J . W. fO*lMf5, 
5 8 9, 5 6 2 -5§-PJ!£EBS\ Lichtenhan. J. 
D. ^<D rChem. Mater. J 1996, 8, 1 
250-1259) 0 

[0 0 0 5] fixb^Pf^t>, ^/Uir^^r^-^r^-^co 

mmmm: (ca ge ) i:*flj5Sft$t,^ i^^^^f^ 

[0006] X, Lichtenhan. J. D. m 

^#<a«ig#ffi&M^LT^5 ( rcommen t si 
norg. Chem. J 1995, 17, 115-13 
0) . 

[0 0 0 7] Mi-, Lichtenhan. J . D. m 

t^S iCg'&tSOHi, tr* (->VfyU7-;y) > 

*fi-&(*0«ifi*ffifi:W*L-Ct^a (T Ma c r omo 
leculesj, 1993, 26, 2 1 4 1 - 2 1 4 
2) 0 

[0008] — &±%:mmffim<Di''i' j kx****y- 

tf s * 5fcfrttfl5<k LT0B^£;h/O*5 (Lichtenh 
an. J. D. , J, W. m^&mmmS. 4 8 4, 
8 6 7 A 1 a n S e 1 1 i n g e r M 

aero m oleculesj, 1 9 9 6, 2 9, p2 
3 2 7- 2 3 3 0#!!8) „ 

[0 0 0 9] *l!#1f1 : 3S 5 , 4 8 4, 8 6 7 %-Wffil£iZ 



(2) #fig) Srtt^a'&flc^iltEtr^/HtSr^L 
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^ -5 (I. H a s e g a w a : J . of So 1-Ge 
1 Sci. and Technol. ( 1995) 5 
( 2) , 9 3- 1 0 0) 6 

fbfr^S'/Mr;**;*-*--^) fc, sfc (2) T»£ifii 



7L £ t <d—®l#)UWl & h % o 

[0010] ±|E I" ["Macro molecule 
sj, 1996. 29. p2927-2330j fCte. 

'jru^<ju^/u^ 9T9 y \s— v tmmm^i^^^^^ 

[0 0 11] L#>L***fe, ±iE<0#A*fctt % 7K*fb 

y MbK «t 9 Rjcg * $ Ht-c**<t* ^ * *>/n? * 

[0012]^ Hoebbel S i -0-££^ 

fb*«a»fc»fc#K*#tt* SBft^iiSIi (BP 

SLTl^ (D. HoebbelS, J. Non-Cr 
ystalline Solids 176(199 
4) , 1 7 9- 1 8 8), 

[0013] Si-. I • Hasegawalt vvUir^ 



[001 5 ] 
[0016] 

u~ *>3^««E( fc K n i> y /ufbtttt) <D#&T, TIB 

— (i) TSfsns**^^-^*^^^^^-^ 

V (A) 0 1^-yKc*H,T, TfS— «* (2) x-mzH 
30 S^yH^M (B) (J^>T. *Wc*5i^Ttt 
r^tr=./Hb«&«l (B) J £^3 0 ) 5:0. 2*/u-£Jl 

Ht2] 




c i) 



CH, =CH-L-CH = CH 2 (2) 
(a) gt*»3 — ] 0O2fifiOjKfb**S, 



SO 



( b) - (S i R s O) m - S i R s - 
m : 1 ^ ni ^ 1 0 



[0 0 17] 7km it* 9 9 (A) 
tt, a (1) -C*SixSrfc<. «S!flK6«r#i-**>*> 

T^3 0 MIE^lf^/Mbfrtt (B) Sr, WIS 

7KSfft*^*^^-fe^****v (A) 4T5U<oe-fr» 

[0018] ^m<om^m^xo7Kmit^r9 9^^ 

te^^^Mr****^ (A) (09 
SUflCXVWftW*) tW-si-ik&W (B) i:S 

[0 0 19] **W<o«iS*ife«wJ:0»b*tS7Klll^* 
9 9 ^ut^^r^fy- tr-^S^*-ft;'&4**fi-&fr 

>S i H*s, Mo«S!#l5gfiRgBco s i H^PJ-e-> 



[0 0 2 0] frm4k*9 9 i'sl'±x***V>ik&®l 

(A) *5*«wo»S*ffi^*3e-t-5«:*^^tr=.yuft 
(B) CSlSt^C^CJ:^ 7kmit^r9 9i^^± 

5o r.co#^co^t:^/ufb-&^ (B) 

C: irtcj; 9 , «FlB*a^fls:*w*e>^* % *8ett*Si*A$ 

[0 0 2 1 ] **^>/Mr****ir>.H:, — jftCtefi 

z<Dtz£> s ?mit*?9 is /u± 

ifefcifct?f#fcftS * *>/Hr^ tr 

^/^d*(b-&«*fi^#:tt. #ifefttt-C*>9, JEM* 
«**J^"SI*tt'Cifo 5 fc. A , 7K^ft:^ 9 9 *>yu-fc * * * 
*tf><D#o«ftfc*H4 ***W4* BHfctt 

[0 0 2 2 ] #«IJ!C9«**SC i 9»61X*5*ffi^# 
***1^«ig^Wi"S S i M/i\ i)k<D*9 
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6 

tic ttcj; ymt-tz bvtth&o z<Dmtfrfc\±, 

>*^-Jrlcig/B£ft7tflL fta«£>iaBttftfl=£*3 
ffl^tt^cfct LTt, -tfttf***;*;* 

[0 0 2 3] S (2) [CH 2 =CH-L-CH 2 -C 
H] ti^l^^^/Wt^ (B) !C*5»t5Lfl, Jfc 
<73( a) b) tf>biSJift<5o 

(a) ^^#5:3-1 0<D2ffi<Dmit7km& 

(b) - (SiR 2 0) m -SiR 2 - 
m : 1 ^ m ^ 1 0 

[0 0 2 4] (a) ^«<fc**»OjK*»35S 3 ± 9 

»^»»U*«*it^ JLIE (a) <D*Hk**»i, **ft 
30 j£ lT*fi^^SC J: o T*# biii#I-&($«i(D 

koRj£fi:%ati-*t, ±iBJllMStli«ft***H:, ffift 

[0 0 2 5 ] ±sS (b) W^n^^^lftOigU^ffi^ 
40 Kit, mfirlJW-ht?, lOJWT^LfcCt, R^rM« 

[0 0 2 6 ] ±§5 (b) ifoLSrJ: 9PLtHU^ 
-R a S i -O-S i R 3 R^ - (R 3 
SiO) ri -Si R 3 R^j - R 3 ^t>'R^ 

ft, t^-hMiiiz. mmm i ~ e coEitt^ l < n^tt 

COT^.^m. X^mWce^ 9CDTV— n =2 

-1 0] t?fcS 0 
[0 0 2 7 ] -J&xt ( 2 ) -C**ll5 y^Mt^ft 
50 (B) W**«S:aTtw*-fo -*S* (2) (C^d^TL 
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*s±|E J a) ^fe»tfnst>(OT*>6»&A*W^tt, 
CH 2 =CH- (CH 2 ) 3 -CH=CH 2 , CH 2 == 
CH- (CH 2 ) 4 -CH = CH 2 , CH 2 = CH- 

(CH 2 ) s -CH = CH 2 % CH 2 -CH- (C 
H 2 ) e -CH = CH 2 , CH 2 =CH- (CH 2 ) r 
-CH=CH 2 % CH 2 =CH- (CH, ) s -CH = 
CH 2 , CH 2 -CH- (CH 2 ) o -CH=CH 2 . 
CH 2 =CH- (CH 2 ) 10 -CH = CH 2 , CH 2 = 
CH-Ar -CH = CH 2 (1, 4 - i? fc^/U^^i? V) 

, CH 2 = CH-Ar F* -CH=CH 2 (1, 4 - i? 
fc^yU— 2, 3, 5, 6, x h^/U^n^^-tf^) „ 
CH 2 = CH-CH 2 -C (CH 3 ) 2 -CH 2 -CH 
= CH 2 JWE**. Arte, r7aL=u 

X. Ar tt, -r h77/Utn7xnu 
vS4*t) o *fc, IB IX* L3&s±|E (b) ^feJBtf 
it 5 3 *£\ ^r&Wlwte:, CH 2 =CH-S i 

(CH 3 ) 2 OS i (CH 3 ) 2 -CH = CH 2 , CH 
2 =CH- (CH 2 ) « -CH = CH 2 . CH 2 -CH 

- [S i (CH 3 ) 2 O] x S i (CH 3 ) 2 -CH = 
CH 2 , CH 2 -CH-S i (Ph) 2 OS i (Ph) 
2 -CH=CH 2 WJ^tt§ (lttlE5*;f ; x = 2~ 
l o-c£>9. Ph j* % 7 ^^^m&^-i-) o 

[0 0 2 8] ^ift^^v/^t^^^ty (A) <7} 
l*yu|za*LT, ^t^/Wb^ (B) * 0 . 2 ^/UfiA 

W-MtyL^m (B) £r 3 ^H^±i 11^5 

So ^ixte, i?¥^Mk&%0 (B) #iB*Jo»-&, II 

«fc 9#< <^^tr=Mt-&* (B) j^ttAobT, i&g 30 
fc "T 5 «fc 9 # < <7>*««fS6*s«MS:*HS <oas«H t %;i 

Kfc-t-*a««c****Li"C HUMS. *aimh±* » 

[0 0 2 9] 

ic. #3! W coMit * S= K jo ft 5 IK** <k 5 7* 3S ft * * * 

- 3 1 8 3 8^' HJSplJ 1 Etft^ifcKttoT, SfrW 
iz 4 a S . if >- fgft L X m h iv fc * 

[0 0 3 0] mi)y\Kt ITT S K« tf , G 2 0 0 0 H HR * 50 



15(5)2 0 0 0- 2 6 5 0 6 5 ( P 2 0 0 0 - 2 6 5 0 6 5 A) 

8 

9 G P C *JSHI6 Lfc 0 1 HSO ,29 S i cONMR7-^ h 
yUSrB r u k e r 3 0 OmH z #3fetH£K» Lfc 0 
77^ h^y^D^-^^tCuKaMCit), Je 
ol J DX-3 5 3 OEHffH-C, XHEIlff^WtfT* 

C-MSQP1 OOOEX^dy h^5 7"t?fT4ofc 0 
|DM«8 0°C, ffl«±#4 0°C/^T*3 0 OtCM 

10 [0 0 3 1 ] *<O^WOjig*tt?fe<Ofc*3 9-e*>4 e 

MS : (M-H) «- : m/z = 4 2 3d . I R (N u j 
olmulKKBrplates) : 2 2 9 0 
( s ) , 1140 (vs), 918 (w) , 885 (s 
h), 870 ( s) , 29 Si NMR (C 6 D 6 , (CH 
3 ) 4 Si=0.Cr(acac) 3 0. 026 M) : 5 
= -8 4. 4 5 2 (s) o 
MS : 

I R : fS^RlR^^^ 
20 [0 0 3 2] .bSE^tFfSSmcOy^— ctntf . mlfSMffi 

[0 0 3 3] [**ft*^* ~>/l>±X 
(A) tW3to^tr=/Ht-&«l!i (B) fc^R^Ett, h/U 

[0 0 3 4] ±B»«^ft#MfcLTtt, ^fLS^, 

[0035] ttisnanHiiii, *^*ji»tt/i< , r 
jCiwfK«*a-e&ntf ^ (2) ot'^HH- 

yH:»Ul/1 0 0, 0 0 0 — 1 / 1 0 Oco^yuitcb 

[0 0 3 6] WflMSJWfcbTtt, a*h^>-dsfflv^ 

[0037] sisjaittt, 

[ 0 0 3 8] **MC9»JS*iBt J: 

[ 0 0 3 9] 
[ft 3] 



^(6)2 0 0 0- 2 6 5 0 6 5 (P 2 0 0 0-2 6 5 0 6 5 A) 

9 10 

D 

H .Si— H 

H .Si— 0_ H ^0 I ^^Si 

.Si— 0-__ ^ \ ^Si HSi_ I H 0-"" I 

JST I Si-CH,-CH 2 -L-CH,-CH a -Si_ H | I 0^ I 

HSi' H I I I ? I 0 



Or- sf 1 I ? I o o 



? I 0 0 iil I I I 0 



Oh 11 I I ^Ai-o 0. I 1/ I Si 

I tT | Si HSi x i 0" ^O^Si^ 

HSi x I □ " H ^0- Si^ H 

^0 Si^ B 

H 



[0 0 4 0] ±E*-ctt, tr^vuStt, frmik*? * > 

©ri#^trnyMt** (B) WltSCtliJ:!), 
«p°p— oflRKWfcJf Sx.bttSo smirbr. &'M<7>* 

tf, -«w^r±, iS*£/*# kit, 

[0 04 2] *«W«)»3t*ft^*^TH:, IMS*"?* 
5 0 tUft, *^ft^^^'>/u-tr^^^-^i^v (A) t 

fcT^Mfr&tt ( B ) £0. 2*-/u«±* 3--t/u^t1- 
[0 04 3] *3BiH«itifejw «t 0 #b*tfc*3B^*fi. 



[0 04 4] lttit5ttftott*i:«i:t, 
tttt^fc, ^l^^T'fc^^^/U^ft (B) , IP 

[0 0 4 5] X, MMCt, **W<0»3»*ft(Zj: 

t?. «l^*l^*S:^ u > K LTttffi t4 ^ t HI LJ 
*:#V\> X, J&lStfcBI, »&4£ttK« &5^f±«Jf #o 

[0 04 6] »b*tfc*«*#tt, ii*ttSJ6^<DS 

[0 0 4 7] h^^^^^^d^r-^v (v i 

Me 2 Si) 2 OSr3K«^ti-«»^<7>«i£jc:o^-C 

^Ut^^rt^rf-yi 3. 5g (0. 0 3 2^/U) 
=f y y»H«Tt£-*- l> y !>A^?,i@tt hvu^> 7 0 
0 m L iZt&M L fz is \f^-j^r V y * ^^i/is u 
I (ViMe 2 Si) 2 Oj 5. 95g (0. 0 3 2^ 

mmm&x*2 oo PP m^-tr) * o. 05 g *n*.fc c k 

Altt2 0R$^6 O^irtfcoTK/^^-tJ:, -tO«ft«l$ 

* J: D , o fciaWco**^* ^ * ->/u-t ^ ^v- 

*ft->yuir^****> (I. 7 g) Sr«i8lft5feLfco 
»4r«lW*a2{zJ;5 4 Ot: X 3 li#lffl«:« L .fc 0 iRffltt, 
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16. £ 6 g -t?& 9 , SJft-lttO 9 1 . 3%Tfoo7t 0 
[0 04 8] «TC, *3BW«ro^"C, UltMSrffl^T 

[0 04 9] 

[*ffi#ij] [HSfifflll] 2 0 0ml 77^3*T% 
ffc*^*>vMr;**;4-:*1J-V2. I2 g (0. 005^e 
/i>) Sri 0 0ml^)h^xy(:ggUc o wOMStt*^ 
^7h7>fyl/v/^>o^rty0. 9 7g (0. 0 0 

OppmSM £0. 0 5giDx.7t o *<^f*T/U=*>tl 
^TT«LW^, 5 5tft«Lt, 2 0P#Ra<E> 

Bi*t s s^cftofco sffii*T», 

[0 0 5 0] r<Z>3EKy ->n^^<7?»tttt, TBE^t^ 

29 S i-NMR : d8. 44. d (- a RXJb - U 
>-M e 2 S i O-) d 6 5. 6 0 (^.^U>-- S i O 
3/ 2 -) d-8 4. 6 1 (HSi0 3 / 2 -) 

z(o#m&m** m*ma^ Tkmit*? 
[0051] immm 2 ~ 9 ] &t>* 1 ] 

* is/uizx*tt<V-is (A) K#i-£^fcr~/Mfc-& 
» (B) [*fi^f£ffi/&/&;£ ; a^rHT^ 
5o ] <D&&ttt (B) ll;: 

[0 0 5 2] [HJSffll 10] 2 0 0ml77^=i "FT** 
mit*? ■?i'J\'±**jr*y~> 1 . 5 0g (0. 003 
^1 0 0ml(DfwUx>{:j§gL/c c r cofgffi 
(w v?^/^>fy0. 4 5 5 g (0. 0 0 3 5W) 

h/^^mm (a^srafi#j'&T*2 0 0 P pm ^tp) & 

0. 0 5g^D^fc o -t^«Tyu^>*8lET-C«»Lft* 
&6 0^*-CJMlSRU 2 ORSfKtaaS:— ««C»ofc 0 S 



^(7)2 0 0 0- 2 6 5 0 6 5 ( P 2 0 0 0 - 2 6 5 0 6 5 A) 
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R:d8. 44, d (-a Wb-x^l/y-Me 2 S 
i O-) d 6 5. 6 0 f>-- S i 0 3 / 2 — ) d- 

8 4. 6 1 (HSi 0 3/2 -) 

[0 0 5 3] Lmtm 1 1 ] * ->yu-fe^** 

^M*-^ (A) K»-t-a^tr=/Ht*«l (B) (#fcfi^ff 

*fi6rt4W ^E-frjtt^cn/Hb** (B) oaa*« 

1 KlEffiLfcJ: fc«9l:tt, Mco*#tt, HiS^Jl 0<h 

[0 0 5 4] [Jt««2] 15 0mL^h/Uxy(:{gg 
10 Lfcl 2. 7gOFy^p/k>7y (HSiCl 3 )j§ 
SL<SffLt2 0 0mL^h/Uxy x 80. 3 
g<05£» (95 — 9 8%H 2 S0 4 ) /£l>*6 0. 4 g CO 
*SfiSe& (1 5%S0 3 ) ^^^^im^felf tcm>o< 9 

»i/c e »mew^<o->9^o3jsad», 6. 5mr$izt> 

"Ca»Lfc*. h^3i>'*»«riti§LT, 0. 1 g co^F 

LT, 4. 9g (1R*9 7. 8%) (DHfftt»«B*-&tt: 
20 (HS i 0 3 , 2 ) 3rf#f:: 0 £WWffi&*2*:::tettS 

/Co 

[0 0 5 5] [itm&l 3 ] ift^Hg 43-31838-^- 

cos. 5 g (fcmitJr? ? v 

0. 0 2 0^/U) SrT/i/^ySiftTTMOOml^h 

30 2 0 0 p p m^tp) 0 . 05g^y fc^-yU^ h 5 ^ 
/U^^D^-^v ( (Me 2 ViSi) 2 O) 04. 0g 
(0. 0 2R/L-) SriPx., 6 0tT6 4^a#$-f 
fc 0 tit, CL<B»tt«:»iU aettSraa«ZT«£E 

fc. 

[0 0 5 6 ] -hBScD^ffi^iJ 1-11 Rmt&m 1 c7)®4j£ 
CioTll/:, TK^ft^/t-irX^r^-^r-^^ ( H T$ ) 

40 1 fw^^jfc 0 

[0 0 5 7] [*l ] Tkmit*? ? v-yuirx ^-^^f^V 
(A) ( H Ts ) t#ioy^/Wfc^tt (B) £JB 
L\ ^ CO ^- ^ It ^' ^ x T fc *ttl^ cott :K 
[«1 ] 



^(8)2 0 0 0 - 2 6 5 0 6 5 (P 2 0 0 0 - 2 6 5 0 6 5 A) 
13 14 
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ffl* 
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ViMe 2 SiOSiMe 2 Vi 
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ViMe 2 SiUSiMe 2 Vi 
0. 25 
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tfjlOOO 


#)1300 
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ViMe 2 SiOSiMe 2 Vi 
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93400 


70 
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ViMe a SlOSiMe 2 Vi 
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331400 


115 


96.2 
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wm 
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ViPh*SiOSiPh 2 Vi 
0. 25 




1020 


1360 
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ViPh z SiOSiPh 2 Vi 
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IS* 


1310 


12600 
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ViPh 2 SiOSiPh 2 Vi 
LO 




2400 


108600 




93.5 
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Vl{MeaSiO) t SlMeaVi 
1.0 




4410 


8230 


60 


84.2 




%m\ 

9 


Vi(Me 2 SiD)«SiMe 2 Vi 
1.0 




3250 


7790 


70 


92.4 




aim 

10 


ViC B H<Vi 
1.0 




9670 


17540 




96.4 




mmm 
n 


VICslUVi 
2.0 


Elf* 


9980 


284000 








JfcKM 
1 


ViMe z SiDSiMe 2 Vt 
3.0 















Me : ^f^K 

Tg/ff*s 45oroSSM*^&$K*^T. ffi«fl>«KttJIBE*fTor^tt^« 



[0 0 5 8] *5gW(^985S*fe8w«toT, i£9jk\\L*t$ 40 
If > (A) CO 1 -t/K^^J- LT, i/t^/U 
ffr&4* (B) SrO. 2*^«± % 3--e./u*K(7)|EHlT*S 

©H^K #1:0. 2 5^/u]U±^2^-/uco(iiB[iScot>^ 

[ 0 0 5 9 ] [#a*y ->o^^tt^fl:t-tixi-j:5 



[0 0 6 0] -t L~C\ »#i^Tt\ *<Z>*:*^-± 
<£>»BSS: 1 0 0 °CT' 1 R^RQAliRt U IC2 0 0 C CT'2 »# 

T-4 0 ^in^ft u fc 0 i cd m * (o mm & ms&fft «z 4 o 

0 C C(- L-T 1 WlfflJlIjft Lt, J¥ ^5 0 0 n m C9»& 
[0 0 6 1 ] [*2] *a»t4A-64*»«i:-tco»« 
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nmm i -c 


%m®\ 1 o 




0. 1 KHz 


2 . 7 0 


2. 7 7 


3. 4 5 


1. 0 KH z 


2.70 


2.7 7 


3. 4 5 


10. 0 KHz 


2. 7 0 


2. 7 7 


3. 4 4 


lOOKHz 


2.6 8 


2. 7 6 


3. 4 3 


1 . OMHz 


2.6 6 


2 . 7 5 


3.4 0 


1 0 . OMHz 


2. 6 1 


2.75 


3.3 7 
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